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(57)Abstract 

PROBLEM TO BE SOLVED: To unnecessitate the provision of any 
new external select signal by applying plural voltage controlled 
oscillators(VCO), for which an oscillation frequency can be varied by 
a control voltage and various control voltage/ oscillation frequency 
characteristics are provided, to a phase locked loop(PLL) circuit. 
SOLUTION: When an output signal SI 4 of a VCO group 6 is a high 
potential, an N channel MOS transistor NM5 is turned on, and the 
potential of a signal S4 is set by a serial connection circuit 
composed of a resistor R and the transistor NM5. The VCO group 6 
is composed of a semiconductor integrated circuit provided with 
plural VCO having various control voltage/oscillation frequency 
characteristics and corresponding to the voltage value of the 
control signal S4, any one specified oscillator can be selected. By 
applying such a group of plural VCO to the PLL circuit, the required 
VCO can be automatically selected and it is not necessary to 
provide any new external select signal. 
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«SH] 

SEIB 1 ^Wtt«JE J: 9 41^)12 oHfiimJE^S:^ 

»t i- -5 m tt*3 J: tf/X ttlME J* 2 o Hffi® jE5fc« 
K±K*flS"rSBI*fcJ:9flMP**t, «rtBNfio«£E«J 

' JBl<DHI0[«JEJ: 9/J>Si^»-&^tt, MM (2^M^ 
N) (M-l) ^«ffi*J»»fi3&S:®«-r-5 J: 5 

Wt. *M' (1 ^M' £N- 1) ^fe* (M' + 1) <D 
[0 0 0 1] 

%£^ll^PLL (Phase Locked Loop ) (UK, 

K o < (N • f i ) /Vdd 
[0 0 0 6] ±|BSC (1) U J-Ojfc&H 

[0 0 0 7] iO*jfc-Ctt. llttfl^SEMfHBMW 

±IBLfc5£ (1) £?S5££i*r5 - tte^:g-e;fc6 0 
[0 0 0 8] r^J:5lt. m§£fi^®I£3i«^il«£^ 

^&ft5«£EIH«i«fi««. 5tt4»«»-C*>S. «± 
[0009] ;c -ett, ^&&tfl:ffi*t»« 1 p 
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[0002] 

T*3 9. IbfMttftjP 1 0 0MH z&LJKDfj^htH^ 

[0 0 0 3]ffMim affiFBK*JBi*«£ fcte 

^LT(^ PLLHIKSrffli^SrilcjiO, «-^y^BB 
fc^o * n s^jgf&m&f*. P L LESS 

[0 0 0 4] t^OMfcia 9 L S I rtgp 

T^ffitS * a ;y * £ £ l:K*ftO- ^Srfc if-5 

tMM£JB«j&>& L S I <Dibf^RS#^-e<75ii5v^2fi»0^ 

[0 0 0 5] P L LlElK^rJCffl U^iNiSf&^ d ^^^^ 
PK^ftJCU-C^or/^tra^-r-S*!***^ (1) * 

S^J^iS, fiATI^Do ) (Hz/V) . N 

f*itffiF». f i A** n ^ (D«8ti£ (Hz) , Vdd 
litStffi (V) T**>S 0 

....(!) 

*fc:X-3l^-C\ HJ*«*S1. S2^t6 0 -ft-^S 
1 IS^gfl^ P ^^ff-^-CK 1 OrtSP^ p ytm^CK 2 

s"2«^-y-v?^>'^2^A^*^^ 0 C^^-^-^/if 

^ afflMJES 4 i: it, tot£Mtl«SIW4l:AA 
-T^o SfS5, S6. S7. S 8 fl«JBES9«P5lS»« 
4rt^4fi^«JEfW»«IB»^e> lfl^©JE©J«»t6» 

Offl^^P5/^ff-^CK3^4^^«5T*45>j^$tV, 
rtSP^ P ^flfCK2 t^^p 
[0010] Z<DP L LlHlKt?Ji. ^n^^fifCKl 

fi#C K 3 <D«»»as*«5* Py^CKl©4«i4 
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[ooii] rr-c\ n&fflwm&mm4<nftt®\Ei8&<D 

\z 4 4@£>SEffl«38S»rt> e> 1 fi Sr»« # * X b b 
TV^o £<o«ffi*J#»!B»#4rtt. »Jfl¥«E3§£le]B& 
40lh %MS**4 0 2 4:^feft^ 0 -ffl*ttEJB± 

urn 4 o i tt/u-^^^/^^ 3^e>ffi*-rs*j«i«*s 

4«:tt0»A/"e. ffilffff # S 9 ^WflfS 

[0 0 12] MS**4 0 2fi, ^(DUm^S 9 
*-5V^raiJi»IIB*s***Si«*IWW*I§IIS4 0 3-4 

1 1. h7^77^- F412-41 5*5cfctM V< 
-^4 16ttt6 0 h7y^7ry-h412fi % P 
ft^M.OSh?y^^MPl, Nfir^MOS 

-h4 13liPft^^MOS h7>"^^^MP2, N 
ft^MOSh7^^^MN2, ^/<-#W»6 

h7^77^- h 4 1 41*. P^*/HVIOS h 7 V 
«^^MP3, Nf t^MOS h7y^^MN3, 

t7tiH«iS*i, h?y^7ry-h4i5f*Pft.* 

/I'MOS h7y^^MP4, Nft^MOSh^y 
[0013] mmtifM~*J&iB\& 4 0 3 — 411 <D^ttl^ 

noffl*«*tti»aojij6«FBB^r*[aiS4 1 i£f&#> 

«ca^al3gl*IB^r*[Hll6^A*fS»^*5o s@ 

^^J^lUK4 0 5 0ttiA«-«i-f* h7^77y- h 4 
1 2 0AAflfift9, gffi«Fra^ia!lHlK4 0 7<Dm*j 
h7^77^ b 4 1 3<£>A;ftff-^£&!K g 
Ji«FWI^rlClEl»4 0 9 0>ffi*«-J§-fi h7^77^- h 

4 i 4 **k aM^ra^jasiiisM 1 1 <6m 

tim^te h7 % /^77^-h4 1 5OAMfi:^5 0 
Ctl^tf) h7^77^- M12-41 5tf>tfi;^li^ 

I««4iiT^^<-^4 l 6 0AMti45. ^<o 

4 4 1 6(OiaMf(lf]»BOTOB4 0 3 
^)A^m^-t?*> t) , Sfcl©«EB«iJ81l8*4(OlUA 

^bfc^-Cfl> IlM^If(£li8^«Ft4 0 3-411 

[0014] ■ 7 a'r. ovEMtHSsatt 4 

5 4 0«JEfc»i-63Bfifl»*»ttSr^-rH-C«>6. 
KU WttAttB 6 fcfctt S 5asig®tt 

(H) , #»«*S6, S7, S8*«(S«tt (L) 

ft (H) , *Aflr*S5« S7, SS^fiitt (D 
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m& (H) , ^a5{f^-S5. S6. S8^fittt (D 
Oi#lR*ft5»tt^fc9, »ttDtt#HBflr#S_8«S 
i^mffi (H) /WtttSS, S6, S7W 
(L) 0*#»&Sft5»tt"e*>6. NMfcfl - f 8 

fl < f 2 <f3 < f 4 < f 5 < f 6 < f 7 <f8 

[0 0 15]»tt'A©8^», B6fciU*tSh?^7 

7y-F4i2(DWtyi, ft<Dh7y^77y-h 

70 4 13-4 1 SKlT-7-rZ>tL#>^ iiM^raW^lHlK4 0 
3-4 0 5O3Bt±l:»MI»#ft*5 < ~<n& 
£\ «EEfH«l«fi»«4-C». f 6 - f8 (a$SH<7>^& 

[0 0 16] #)4B^S^Ii, H6fc:*m6 V 7 ^7.-7 
7^-h4 13WtyU Wh7^77y-h 
412. 414 — 41 5te*-7-rZ>t£#>, jI56B#M*J£ 
lelK 403-407^5 S-C^t^«lKJRtt»^K« *. 

z(Dm&. «EtMH8WMM £4 - f7 <D«sB<a 

^ [0017] *MSC*> B 6 team* h^^^^ 

7^- h 4 1 4WtyU flfeO h7^77^- h 

412, 4 13, 4 1 5tt^-7i-*fe» v SKi*n*HE 
064 0 3-4 0 9^)7 Jgfifl So 

ttEMMSMUMHU f 2 - f5 (D$£Htf> 

[0 0 18] WttDOl^tt, B6Kl*3rtS h7^7 
7^-h4 15(OWtyU te(Dh7^77^-^ 
4 12-4 1 4Ji^^-r^fcJ6. ii@^Fa^T^tHlK4 0 
3-4 1 1 O 9 S-C£li«BAftik#ft t 6. w<Z>« 

w -a% «e«m»»«»»4-chu f i - f3 (Di&mom®. 

«HBtR«ff4^»SJHttft«B»f 1 - f 8 
[0 0 19] 

(l) »Mt«tEMMHoRft#M&ft!l, 
£^JSSP L LBRtrMt«j6#. tKMattEMfFB 

«#S 5-S8**«iftot< 6 5 !»■***> 6. 
[0 0 2 0] AftSIHtP*E-»SII 
KftttlttrttStEMfPSMtlMiB^tit:** 
opl L®IS«rS*»i-6»fc:* *S?-S38lgJS»»taS: 

[0 0 2 1] 

Ma*flHfe-f-6fcfe*>9tt] C^Btt«r«j«-r6fc«) 
5(7 *>?k to, KIBMttlk#IIIft*ft <3ltt/hS<«« 
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ffi«W*«»*:»«-r*-fe^^#iaiSi:, jHTfBttBEffifli 
tMB*l©R»«BEJ;9f4rt<* lo, ?HrfE!g2 <£>g|ffi 

to o 2 2] »2<o$8Wf4* mi oj8Mic*5iNT, fflrta 

•feu^^ElfSj&s. «Ha«J««JEE*s«rEJBl<o«<l:«flEJ: 
9/>SV*»*fctt* SgM (2^M^N) t>*hf& (M- 
1) oVEKIIiaimtrSK-rSJzdKttiAtrS*^ 

*, lo, fg2(Dga^mi£<fc 9*#v>*§^J;if4, JBm 1 

(i^M* ^n-i) A^&m (M f +D omm*ij^i^ 

[0 0 2 3 J 

Z&W-T ZtcltXD P L L IelK^?iJffi bfc 4 ®fg|«Ig§0;7 r 
(H) Nft^MOSh7^^NM5^ 

ftJKIUKIiJ: t), /is-??*** 3<Dmt>m^s 4 (DM 
flr*S40?-fy©ttttftEt«« 

*PSJE V r ef 1 £ V r ef 2 £ <D HQ <£> ft H ft 60 ®jE Id R 36 £ *L 
[0 0 2 4] H2JcftJE*J»38IB»»6 0^n jy^BBS: 

f4€iSi-6o 4 1 7i4i?l^*[H]&-e£>o-C x $)J#p®JE 
3§£[Hlgg4 0 1 iCA^-TSfl-Ji-S 4#, £<Di?u**|g 
K4 1 7fct>HB#l::A2rrSo COtU^^@184 1 7 
<0ffl*flr*S 1 0f4. h7^7r^- Ml 2<D*ZS 

/*7mmm** mtim^s 1 1 « h7^7 7 h 

4 1 3©^^/*7«#P« ffl*«#S 1 2fl h^V 

^7r^- h4 l 4©t^/*7«|pW, tb^m^-S 
1 3 14 h7^7 7 y- h 4 1 5 0shV/^7«l«ft* 
S&fc, Ctbb«*S 1 0-S 1 3dsaS<bbfc 
a 1 ^^8R^ o y ^ C K 1 <D»t>f ^ /I'fflW^ 

aa*«*si4*w«tt (h) fc*9, uriabfcj: 

5 iCfll* S 4 tf>«<££g$SmiEVrefl£ Vref2t <Dffl<D 



(4) fti?9 - 2 1 4 3 3 5 
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teBrtoaffifcRje-rSc 

[0 0 2 5] B3fcl£<&-lr ^0K4 1 7 0rtg|5(HlK 
0>— «S:*Lfc. 4 1 8fiHffimffiVrefl&fco«JEtt; 

4 1 9 f4ggiffmJEVref2 OVrefl) £t>o®I£ 
htK^-Cfe^o -*^miEiteSg4 1 8 14, A^*r-5©J 
*P«*S 4<B«£Ej&SflHt«JEVreflJ: 9 <!: # ffl^ff 
#-S 1 5£ii5®te (H) jr. iKt^#fi«tt (L) IcK 

^-rso te*^mjBEW:KS4 i 9*4, A^-rsf&i 
70 -§-s i 5 zmmtia (h) m^^t^i&maL (u icr 

[0 0 2 6] 4 2 0 f4«# S 1 5 % S 1 6 t t lC(£®fir 
(L) (Dt^m-^S 1 7£ji5«& (H) CU 
t # (SSffi ( L ) fcR«t5NORy-h, 4 2 1f4fg 
tS15, S 1 6 ttjCliitt (H) 0) &*A*.S 1 8 

£B5®tt: (H) fcR^U ^oteot^filtt (L) \c 

^t6ANDy-h, 4 2 2, 4 2 3|12e$/h7iX 
r/jfr*^^ 4 2 4(4^7!>^^ 4 2 2<DttiJj*$ls hffi 
S19^^?^4 2 3<DfcH^J^ httS 2 0 

[0 0 2 7] 4 2 5*4»»gg4 2 4^&AAt8#»' 
hffiS 2 1*5 r 3 J <Dt$mt>m^S 10-S13Ort 
(OS 1 0<£>^£jg®#: (H) l^ts A^t5^!^y hfl[ 
# T2 j «Di:#ffl*«*S 1 1 O^SriSmffi (H) 

Us A*t$^!>yht^ r i j #w^{t#s i 2 
o^^igmffi (H) I^L, KJl-tZ>*pl/ hfifdS roj 
(0^#W^fi-^S 1 3(D^£rji5g;& (H) 

[0 0 2 8] r^J:5*»fP»tt*:#t-5*u^#EII6 
^ 4 17^:. 0 2jr^UrcJ: 5 tw, ejEffiJ»*S«»6 
igffi-rs^:. «l«flr*S4 0«JBEtt^J:9 h7^7 7 

h 4 1 2 — 4 1 5(Drt<D 1 OCD^riS^-V-LT, 
6M«P«E-IBMttttm£tr#r6 4«««E«|«pjB[ 
fig^rt^fc, »^ n ^ c K 1 4 f 

«l:*i:fcia© l fids g iMiciK s i t \zl* 
S 1 0 — S 1 3 Sr^^-T^-t ^{aIK4 1 7 ^f+*3i" 

s:i:ia^ 4fio«fiE»j»»tg»<o/i*^e>0fa^ 
lfi * g Si«jiw5i«-r 5 r t & -c # -5 *> r*$> 5 . 

[0 0 3 0] $e>(-, "fe L-^^[UK4 1.7 J: 9»^tt 

t&&miki>ttk$. fi-g-s i 4^s— ^Wicssmffi (h) 
C4ot> »S!lWJc«-§-s 4 0««rj6SH4lJ:^-rH«« 

JEEVreflJ: 9iS< Vref2lC£ 9 fil^tt^R^SttS 

NOR y — h 4 2 0 , AND^- h 4 2 1 COttl^^ 
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[0 0 3 1] 04 omi£$u^ssi¥ 6 

il@t^5o ^ttEiitti^flfs l otD^^jgmte 

(H) <Db£. WttF^ttl^fi^Sl 10^^S5mffi 
(H) <D<h#. #^G«W^{f-^Sl 2<D^#ig@fi: 
(H) WItHlifflMfSl 3<n&i>mntiL 

(H) (0^^^»S^K^fc5o ft**. ^8ti£fi - 

f8 ft. 

fl <f2 <f3 < f 4 <f5 <f6 <f7 <f8 

<Dmm^*>z>o 

[0 0 3 2] tf % ^fMO^^KiS, Oil: SA^-r* 
^gI5^D^^CKl(7)j^jeS:<D4^(7)^26|S fosc «K 
f 1 < f osc < f 2 

<D»-&fcot>T3e^*. Bi0 4SttlglKas|bf£«rMft6 

77 *#KJ:S»— llttl£tt££&ftt\/ 
[0 0 3 3] 0 4l:^lf:#ttHWoy^ 

i"ft*>t>. HMMTfrS 4<OSJBE*SBBffi[«£EV 
refl £ Htt®EEVref20ra^«6H^>^^tL*V>#^fi, 
NOR y — h 4 2 0 x AND y — h 4 2 1 (DtitfjiM^ S 
1 7. S 1 8dS|SS<t (H) left*:: fc«t*< . 

^^{UK4 1 7(^U4^f&^S 1 0-S 1 SttttttftSftlXB 

ttffi («*si 3(D&&mn& (h) ) ^6«ftt4 

[0 0 3 4] H4©iBUfc«ttH*>5)»ttG^ 

*&K:ttt&s>J: b ftftflsfcft*. ■Tfttet, WSHfc:** 
V^r«fl#«flES 4*saffi«JEVref2S:3B*.. NOR^- 
h4 2 0<D|±J*j{f-§-S 1 7&mntiL (H) 
^ 4 2 2<Dmt>ffi.S 1 9. 2&HS34 2 4 0HiA«S 2 

i*si«rrt.Ty^i-*«>^ 7=»-^4 2 etttUAtt" 
■ *s 1 3<o*.dSj«mffl: (h) ©*uw»&u;&«»s 1 2 

o^^ilitt (H) 0 »to *K 4*ttGir»»-t-5. 
COttJDttfeQ*, »»S 1 4jP— ttttfciJKtttt (H) 
fcftoT* M»«*S 4^«fl[«JEVrefli:BMtt«ffiV 

ref2^na<ojBH©«jEj2i— i*»fj:a»-r-5^>-e, nor 

y-h4 2 0<0£±J*>{f^S 1 7#X«(K (H) 

[0 0 3 5] 5JcbT*ttGlcJ:<5P LLfiHWds 

?T**?tt6 t . S 4 ^MffiCiEE Vref lH 

T£ft!3> ANDy- h4 2 l^ffl^fi^-S 1 8#iS« 
fit (H) fcftot, *!?^4 2 3#lKfJ7i/^#> 
yhu ^©«4 2 4<Offi;*{f-f§-S 1 2 1 a? i 
-tZ><DX, x^-^4 2 5t?f4Ui*«*S 1 2<Dfrl>m 

met (h) otti«^6aj*«»s 1 3 0>**sfttttt 

(h) «FttHHl»ts fl i-*>ftt>,'« 

±o>J:5lc, iru^^le]K4 l 7<offlrt«-*§-S 10-S 
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H-»L, H-L-Hi«ftt*»***>9#5*. Si^ 

[0036] mm<D&mm&». 5 p 

y ^ c K 1 oflKjRio 4«Sf (Oflftlf: f osc 

f 2 < f osc < f 3 

[0 0 3 7] £A±.<D£ 5 lt x «*.tf, SfiEttttHK: 

oy^Lti^m *fc»4B»tt« (bmkaie*) 

f 5 < f osc < f 7 

[0 0 3 8] SUEttttFlCti tt^ 

*«»-eBfao*tRJH«aitf osc £ 
f 1 < f osc < f 2 

W;Ltf, »ttF— ««G— «rttHKl«D5#fe9 % * 
20 »ttl:«HtHl:pjx^«. 

[0 0 3 9] [ffiOftffiOTgtt] fc*s. ±fa^HJSO^ 

K 4 9«nK*ttjfti-«£ J:f2tf>3S 
M<DM1&-cn. 0 4 ln^Lfc J: 9 K> S4(Df 
ffi<B«ffi#SS< ft 5 i:*fiHtt*dSiB< ft<5 J: 5 ft«M4 

9 MlPfifS4 ^IEotttiSS<45t8fifflftWS 
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IK S: A ft: < t L fc B K 0 "C « . 

[0 3] 0 2 l:«»tSt£EMPXHII^n«0!)t u 
5<? ^^DWtrAflcftUfcDIIH-CJbS. 
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